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(54) Mult! purpose valve 

(57) A hydraulic control valve comprising a housing 
(10) fitted with an inlet port (14) and an outlet port (16), 
a sealing port (18) intermediate the inlet port and the 
outlet port, dividing the housing into an inlet chamber 
and an outlet chamber with a diaphragm (30) sealingly 
dividing the outlet chamber and forming a first control 
chamber at one side of the diaphragm and comprising a 
first control port (12). A stem (50) is connected to the 
diaphragm and is axially displaceable within the hous- 
ing and a sealing member (68) is fixed to the stem and 
is shiftable between a first position in which the sealing 
port is open and a second position in which the sealing 


FIG.l 


port is closed. The housing further comprises a releas- 
ably retained partition plate (90) sealingly dividing the 
outlet chamber so as to form a second control chamber 
at a second side of the diaphragm and a second control 
port, the plate having an opening for slidingly and seal- 
ingly supporting the stem. The valve is operable in 
either a first operative mode where the partition plate is 
removed from the housing and the second control port 
is sealed, or a second operative mode where the parti- 
tion plate is retained within the housing and the second 
control port is aired. 
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Description 

HELD OF THE INVENTION 

The present invention is in the field of hydraulic con- 
trol valves and more specificaily it is concerned with dia- 
phragm activated control valves of the type which may 
be converted to be us«J as the so-called "single 
chamber" wherein a single pressure chamber is pro- 
vided at one side of the diaphragm, and the "double 
chamber valve wherein the valve comprises two pres- 
sure chambers, typically one above the diaphragm and 
one below. 

BACKGROUND OF THE INVENTION 

The single chamber hydraulic valve is typically used 
as a pressure maintenance device in a pressurized liq- 
uid line, which may be opened or closed by a suitable 
hydraulic or pneumatic control signal. Such single 
chamber control valves also provide that pressure drop 
in the line entails automatic closure of the valve until the 
minimal pre<letermined pressure threshold is re-built in 
the line. Such a device is used, for example, when it is 
required to restrict fluid discharge rate depending on the 
pressure of the liquid in a supply line. However, at 
essentially low pressurized supply lines, a double cham- 
bered type valve is required. Such a valve is also used 
when a check-valve is required. 

In order to avoid replacing a single chamber type 
valve by a double chamber type valve, there have been 
provided control valves which by some insight modifica- 
tions, enable converting a valve from a single chamber 
type valve to a double chamber type valve and vice 
versa, as may be required for different applications, 
making the valves suitable for use in a variety of appli- 
cations. 

One such type of modifiable control valves com- 
prises a housing with a water inlet and a water outlet, 
with a double chambered diaphragm actuator, the dia- 
phragm dividing the actuator into two pressure cham- 
bers, one acting atxjve the diaphragm and one below. 
Both pressure chambers comprise control ports, and 
the lower pressure chamber further comprises also a 
scalable opening leading to the outlet of the valve, 
whereby when the valve is used as a single chamber 
valve, the opening of the lower chamber is opened, 
whereby only the upper control chamber is active. How- 
ever, when it is required to use the control valve as a 
double chambered valve, the opening of the lower pres- 
sure chamber is open allowing flow communication with 
the water outlet. 

One disadvantage of the above arrangement is that 
the construction of the housing is such that it always 
comprises a first and a second chamber, the latter being 
opened or sealed by a plug, thus forming a single or a 
double chamber valve, respectively This is an expen- 
sive structure which also requires special sealing 
means for slidingly retaining the actuator stem, such 


sealing means being subject to excessive wear and 
malfunctioning owing to scale and dirt. 

Furthermore, servicing the qDerational components 
of the valve requires dismounting practically the entire 
5 valve. Even more so. the construction of the valve by 
such an arrangement is essentially heavy at both the 
configurations. 

It is the object of the present invention to provide a 
new and improved hydraulic control valve convertible to 
10 be a single or a double chambered valve, wherein the 
above-referred to disadvantages are substantially 
reduced or overcome. 

BRIEF SUMMARY OF THE INVENTION 

75 

According to the present invention, there is pro- 
vided a hydraulic control valve comprising: 

a housing having an inlet port for connecting to a 
20 pressurized fluid supply line, and an outlet port for 
connecting to an outiet line; 

a sealing port intermediate the inlet port and the 
outlet port, dividing tiie housing into an inlet cham- 
ber and an outlet chamber; 

25 a diaphragm sealingly dividing the outiet chamber 
and forming a first control chamber at one side of 
the diaphragm and comprising a first control port; 
a stem articulately supported to the diaphragm and 
being axially displayable within the housing; 

30 a sealing member fixed to the stem and shiftable 
between a first position in which the sealing port is 
open and a second position in which the sealing 
port is closed; 

a removable cover for said housing; and 
35 the housing comprises means for releasably retain- 
ing a partition plate for sealingly dividing the outiet 
chamber so as to form a second control chamber at 
a second side of the diaphragm and comprising a 
second control port, tiie partition plate having an 
40 opening for slidingly and sealingly supporting tiie 
stem; 

the arrangement being such that the valve is opera- 
ble in either of two operative modes: 

45 i) where the partition plate is removed from tiie 

housing and the second control port is sealed, 
whereby a conti^ol signal applied via the first 
control port applies on the diaphragm a force 
greater than a force applied by the pressurized 

50 fluid on the second side of the diaphragm, 

entailing displacement of the diaphragm 
together with the sealing member into the sec- 
orxJ position, whereas upon decreasing the 
pressure in the first control chancer, the pres- 

55 surized fluid in the inlet port applies force on 

the sealing member so as to displace it into tfie 
first position; 

ii) where the partition plate is retained within 
the housing and the second control port is 


2 


<EP 0B05294A1 I > 


3 EP 0 805 294 A1 4 


aired, whereby a control signal applied via the 
first control port generates on the one side of 
the diaphragm a force greater than the force 
applied on the sealing member by the pressu- 
rized fluid flowing through the supply line, 5 
causes axial displacement of the diaphragm 
entailing displacement of the sealing member 
Into the second position, whereas upon 
decreasing the force applied on the one side of 
the diaphragm the sealing member Is displaced w 
into the first position by one of control signal 
generating force applied on the second side of 
the 

diaphragm via the second control port, and by the is 
pressurized fluid in the inlet port applying pressure 
on the sealing member. 

In the control valve according to the present inven- 
tion, the control signal is a hydraulic or a pneumatic sig- 20 
nal. 

By one application of the invention, the partition 
plate is supported within the housing over a lateral 
inwardly projecting support and is retained by a spring 
ring fittable within a suitable groove within the housing. 25 
Alternatively, the partition plate is retained by a plurality 
of segments secured within the groove. Preferably, the 
partition plate comprises at least one seal for sealing 
between the plate and the housing and at least one seal 
for sliding sealing between the plate and the stem. 30 

By a preferred application of the present invention, 
the sealing port comprises a sealing seat and the seal- 
ing member comprises a resilient gasket for sealing 
engagement with the sealing seat of the sealing port. 

Still preferable, a central portion of the diaphragm is 35 
rigid, the rigid portion having a cross-section area equal 
or greater than the cross-section area of the sealing 
member. The rigid portion of the diaphragm is prefera- 
bly obtained by a disk fixed at each side of the dia- 
phragm. 40 

According to another application of the invention, 
the cover of the housing comprises an aperture for pro- 
jection of a position indicator signalling the position of 
the sealing merrber, the position indicator being cou- 
pled to an upper end of the stem. 

By still another emtxxiiment, at the single chamber 
configuration of the valve, the sealing member is biased 
into the second position by a spring bearing at one end 
against the housing and at an opposed end against the 
first face of the diaphragm. Alternatively, when the valve 
according to the present invention is in the double 
chamber valve configuration, the sealing member is 
biased into the second position by a spring bearing at 
one end against the partition plate and at an opposed 
end against the sealing member, wherein fluid flow in a 
direction from the outlet port to the inlet port entails dis- 
placement of the seating member into the second posi- 
tion. 

Preferably, the diaphragm is retained between 


flanged portions of the housing and the cover. Addition- 
ally, the first control chamber further comprises support 
ribs for restricting displacement of the diaphragm when 
the sealing member is displaced into the first position. 

By a preferred application of the invention, the seal- 
ing member comprises a positioning member for ensur- 
ing coaxial displacement thereof with respect to the 
sealing port. By one emtwxJiment, the positioning mem- 
ber is at least three studs projecting downward from a 
bottom surface of the sealing member fittable within the 
sealing port. However, the positioning member may be, 
for example, a downward extension coaxially projecting 
bellow the sealing member and adapted for sliding 
engagement with a suitable receiving member coaxial 
within the sealing port, either projecting from a bottom 
portion of the housing or supported by ribs at the seal- 
ing port. 

By still a preferred application, the housing and 
cover comprise inclined, converging walls terminating at 
the flanged portions, the inclined walls adapted for sup- 
porting the peripheral portion of the diaphragm. 

Still preferably, the housing comprises a drain port 
at a lowermost portion thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For better understanding, the invention will now be 
described by way of example only, with reference to the 
accompanying drawings, in which: 

Rg. 1 is a cross-sectional view of the valve accord- 
ing to the present invention in a first operative 
mode, the valve being in the open position; 
Rg. 2 is a cross-sectional view of the valve of Fig. 
1 , the valve being in the closed position; 
Rg. 3 is a cross-sectional view of the valve accord- 
ing to the present invention in the first operative 
mode, in the open position, the valve further com- 
prising a biasing spring and a position indicator; 
Rg. 4 is a cross-sectional view of the valve accord- 
ing to the present invention in tiie second operative 
mode, the valve being in the open position; 
Rg. 5 is a cross-sectional view of the valve of Rg. 
4, the valve being in the closed position; 
Rg. 6 is a cross-sectional view of the valve accord- 
ing to the present invention in the second operative 
mode, the valve comprising a second mode of bias- 
ing spring; and 

Rg. 7 is a cross-sectional view of the valve accord- 
ing to the present invention in the second operative 
mode and further comprising a biasing spring, the 
valve serving as a check valve. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

Attention is first directed to Rgs. 1 and 2 of the 
drawings illustrating the control valve according to the 
invention in a so-called single chambered configuration. 


so 
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in which the valve consists of a housing generally desig- 
nated 10 wherein the flow direction is represented by 
arrow 12, from a flanged inlet port 14 connectable to a 
pressurized liquid supply line (not shown) and out via a 
flanged outlet port 16 connectable to an outlet line (not 
shown). 

Intermediate the inlet port 14 and the outlet port 16, 
there is provided a sealing port 18 having a circular 
cross-section and provided with a seat member 20 fixed 
to the housing at 22. The seat member 20 comprises a 
top seat sealing surface 24 and an essentially vertical 
cylindric wall 26. The housing further comprises a neck- 
ing portion 27 with an inwardly projecting annular shoul- 
der 28 and an annular groove 29, the purpose of which 
will be become apparent hereinafter with reference to 
Figs. 4 and 5. 

A flexible diaphragm 30 is clamped between a 
flanged portion 32 of the housing and a flanged cover 
member 34 secured to the housing by bolts (not 
shown), both of which comprise an inclined surface 36 
and 38 respectively, the inclined surfaces converging 
towards one another and adapted for supporting the 
diaphragm 30 in either a first position shown in Fig. 1 or 
in a second position shown in Fig. 2. as will hereinafter 
be explained- 

A first control chamber 40 is formed above the dia- 
phragm 30 with a control port 42 for connecting to a 
control line (not shown). A second control port 44 is pro- 
vided below the diaphragm 30 which in the embodiment 
of Figs. 1 and 2 is sealed by a removable screw- 
threaded plug 48. 

The diaphragm is fixedly attached to a stem 50, the 
stem 50 being slidingly supported at its top end within a 
bore 52 of a screw-threaded cap 54 fitted to the cover 
34, the cap having a top seal 55. 

As can further be seen in Figs. 1 and 2, a central 
portion of the diaphragm 30 is supported between a first 
rigid disk 58 below the diaphragm and mounted on a 
shoulder 60 of the stem 50. and a second rigid disk 62 
mounted above the diaphragm 30, the disks dampingly 
supporting the diaphragm by a nut 64 fastened to a 
threaded portion 66 of the stem 50. In the first chamber 
40 there are provided several ribs 67 for limiting upward 
displacement of the diaphragm 30 with associated 
parts, where downward displacement is limited by the 
sealing member 68 engaging the seal ring 20. 

A sealing member 68 is retained at a bottom end of 
the stem 50 and it comprises at a bottom face thereof a 
sealing gasket 70 adapted for sealing engagement with 
the seat sealing surface 24 of the seat menijer 20. A 
plate 72 attached by bolts 73 to the bottom surface of 
the sealing member 68, with three downwardly project- 
ing ribs 74 each having vertical peripheral walls 76 
adapted for snugly fitting into the cylindric wall 26 of the 
seat member 20. for concentrically positioning the seal 
member with respect to the seat member. 

Referring now to Fig. 1. the control valve Is in the 
so-called open position in which the control port 42 is 
aired and pressurized liquid flows from the inlet port 14, 


via the sealing port 18 and out through the outlet port 
16. 

However, when it is required to close the valve, a 
hydraulic or a pneumatic control signal is introduced via 

5 the control port 42 by way of introducing hydraulic or 
pneumatic pressure into the first chamber 40, thereby 
applying force on the top surface of the diaphragm 30 
which force is greater than the force applied by the pres- 
surized fluid on the second (bottom) face of the dia- 

10 phragm 30, thus causing the diaphragm to move 
downward to the position of Fig. 2, along with the asso- 
ciated stem 50, entailing closing of the sealing port 18 
by the sealing member 68. Upon airing of the control 
port 42 (by airing or by connecting It to a low pressure 

75 zone such as to the outlet line), the pressurized fluid 
flowing through the inlet port 14 applies force on the bot- 
tom face of the sealing member 68, thus causing raising 
of the sealing member 68 with the associated stem and 
diaphragm, back to the open position, as in Fig. 1 . 

20 Reference is now made to Fig. 3, illustrating a valve 
which is similar to the valve described with reference to 
Figs. 1 and 2. However, a compression spring 80 bear- 
ing at a bottom end against the top disk 62 and at a top 
end received within a groove 82 of the cap 54. thus bias- 

25 ing the diaphragm 30 with associated sealing member 
68 downward, to the sealing position. The design of the 
spring 80 is such that it applies force which is lesser 
than the hydraulic force applied by the liquid on the bot- 
tom face of the sealing member. A control signal gener- 

30 ating on the top face of the diaphragm a force equal to 
or grater than that applied on the bottom face of the dia- 
phragm by the pressurized fluid, entailing displacement 
of the diaphragm with associated members to the seal- 
ing position. Furthermore, upon decrease of pressure in 

35 the inlet line bellow the a predetermined threshold, the 
valve will spontaneously dose owing to the initial force 
applied by the spring. 

In Fig. 3 seal 55 (seen in Figs. 1 and 2) is removed 
from cap 54 and a position indicator 86 is attached at 88 

40 to the top end of the stem 50, the position indicator 
being sealingly and slidably retained within the opening 
52 of the cap 54. The arrangement is such that when 
the valve is in the open position (as in Figs. 1 and 3) the 
position indicator 86 projects from the opening 52 of the 

45 cap 54, whereby indication is provided that the valve is 
open. As can readily be understood, when the valve is in 
the dosed position, the position indicator 86 is con- 
ceived within the cap 54 and does not projed therefrom 
or projects to a lower extent (these positions are not 

50 shown). 

Also seen in Fig. 3, the housing 10 of the valve 
comprises at a lowermost portion thereof a drain open- 
ing 89 for draining the valve, the opening being sealable 
by a plug (not shown). 
55 Attention is now directed to Figs. 4 and 5 of the 
drawings illustrating a second embodiment of the 
present invention in which the control valve is converted 
into a so-called double chambered hydraulic control 
valve. For sake of convenience, elements similar to 
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those of the previous embodiment are referred to by the 
same reference numerals. 

In order to convert the single chambered control 
valve of Figs. 1 and 2 into a double chamber control 
valve, the cover 34 and the diaphragm 30 together with 
disks 58 and 62 are removed from the housing 10 with- 
out removing the stem 50. Then a circular partition plate 
90 with a central opening 91 is mounted into the hous- 
ing 10 over stem 50 and placed on the annular shoulder 
28, and then retained in place by a spring ring 94 snap- 
ingiy received within groove 29 of the housing. The par- 
tition plate 90 conriprises a resilient seal 96 at its 
periphery for sealing between the partition plate 90 and 
the necking portion 27 of the housing 10. A couple of 
seats 100 is provided between the opening 91 of the 
plate 90 and the stem 50. whereby a second, essentially 
sealed chamber 104 is formed below the diaphragm 30, 
the second chamber comprising the second control port 
44. 

The anangement of the double chambered control 
valve is such that at an initial stage (as in Fig. 4), both 
the first arxl second control ports 42 and 44 respec- 
tively are vented, whereby the diaphragm 30 is urged 
into its upward position by the pressurized fluid applying 
pressure on the bottom surface of the seal member 68. 
In this position fluid flows from inlet 14 via the sealing 
port 18 and out through the outlet port 16. 

However, in order to close the valve, the second 
control port remains vented and hydraulic pressure is 
applied into the first chamber 40 via the first control port 
42. wheret>y the diaphragm 30 with associated disks 58 
and 62 is urged downwardly, entailing downward dis- 
placement of the stem 50 with the associated sealing 
member 68, the later sealingly engaging the sealing 
ring of the sealing port 18, as seen in Fig. 5. 

Opening the valve is carried out by venting the first 
chamber 40 via control port 42, whereby, as already 
explained hereinabove, the pressurized fluid ingressing 
the vale will cause upward displacement of the sealing 
member 68 with the associated stem 50. resulting in 
upward displacement of the diaphragm 30 to the posi- 
tion of Fig. 4. However, in case the ingressing fluid is at 1. 
essentially low pressure, where it is required to over- 
come some friction forces, or when a spring is provided 
(similar to the arrangement as explained with reference 45 
to Fig. 3), then the diaphragm 30 should be positively 
displaced upwardly by airing control port 42 of the first 
chamber 40 and applying pressure into the second 
chamber 104 via control port 44. as can readily be 
understood. so 

Fig. 6 of the drawings illustrates a second way for 
biasing the sealing member into the second position. 
According to this embodiment, a top end of biasing 
spring 122 is received within an annular groove 124 at a 
bottom face of the diaphragm supporting disc 58 and a ss 
bottom end of the spring is received within an annular 
groove 126 on a top face of the partition plate 90, bias- 
ing the later to the second position. 

Attention is now directed to Fig. 7, wherein a double 


chamber-type control valve is provided with a compres- 
sion spring 138 bearing at a bottom end against groove 
140 of the top disk 74 and at a top end received within a 
groove 142 of the cap 54, thus biasing the diaphragm 30 
5 with associated sealing member 68 downward, to the 
sealing position. The arrangement is such that in condi- 
tions of reverse liquid flow. i.e. liquid flowing in a direc- 
tion of anrow 148. from the outlet port 16 towards the 
inlet port 14. the additional force of the liquid applying 
TO hydraulic pressure above the sealing member 68 (in the 
open position) entails displacement of the sealing mem- 
t>er 68 into the so-called closed position, as in Fig. 7. 

It should be obvious to a skilled person that con- 
verting the control valve according to the present inven- 
15 tion from a single chamber valve to a double chamber 
valve is reversible and at any time the partition plate 90 
may be removed from the housing by simply opening 
the spring ring 94, thus converting the valve back to a 
single chambered control valve. It should further be 
20 realized that both the single chambered valve and the 
double chambered control valve may be provided with a 
spring for biasing the diaphragm to the closed position, 
as explained with reference to Figs. 3, 6 and 7. Further- 
more, the valve of either embodiment may be provided 
25 with a position indicator as explained with reference to 
Fig. 3. 

Still furthermore, the positioning member may be. 
for example, a downward extension coaxially projecting 
below the sealing member and adapted for sRding 
30 engagement with a suitable receiving member coaxial 
within the sealing port, either projecting from a bottom 
portion of the housing or supported by ribs at the seal- 
ing port. Additionally, the partition plate may be retained 
by a plurality of segments secured within the groove of 
35 the housing. 

It should be understood that while a hydraulic con- 
trol signal may be more suitable, a pneumatic control 
signal may just as well be used, mutatis mutandis. 


hydraulic control valve comprising: 

a housing (10) having an inlet port (14) for con- 
necting to a pressurized fluid supply line, and 
an outlet port (16) for connecting to an outlet 
line; 

a sealing port (18) intermediate the inlet port 
(14) and the outlet port(16), dividing the hous- 
ing (10) into an inlet chamber and an outlet 
chamber: 

a diaphragm (30) sealingly dividing the outlet 
chamber and fonming a first control chamber 
(40) at one side of the diaphragm (30) and 
comprising a first control port (42); 
a stem (50) articulately supported to the dia- 
phragm (30) and being axially displaceable 
within the housing(IO); 

a sealing member (68) fixed to the stem (50) 
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and shrftable between a first position in which 
the sealing port (18) is open and a second 
position in which the sealing port (18) is closed; 
a removable cover (34) for said housing(IO); 
the housing (10) conrprises means (28.29) for s 
releasably retaining a partition plate (90) for 
sealingly dividing the outiet chamber so as to 
form a second control chamber at a second 
side of the diaphragm (30) and comprising a 
second control port (44). the plate (90) having io 
an opening (91 ) for slidingly and sealingly sup- 
porting the stem (50); 

the arrangernent being such that the valve is 
operable in either of two operative modes: 

15 

i) where the partition plate (90) is removed 
from the housing (10) and the second con- 
trol port (44) is sealed, whereby a control 
signal applied via the first control port (42) 
applies on the diaphragm (30) a force 20 
greater than a force applied by the pressu- 
rized fluid on the second side of the dia- 
phragm (30), entailing displacement of the 
diaphragm (30) together with the sealing 
member (68) into the second position, 25 
whereas upon decreasing the pressure in 
the first control chamber (42). ttie pressu- 
rized fluid in the inlet port (14) applies force 

on the sealing member (68) so as to dis- 
place it into the first position; 30 

ii) where the partition plate (90) is retained 
within the housing (10) and the second 
control port (44) is aired, whereby a control 
signal applied via the first control port (42) 
generates on the one side of the dia- 35 
phragm (30) a force greater than the force 
applied on the sealing member (68) by the 
pressurized fluid flowing through the sup- 
ply line, causes axial displacement of the 
diaphragm (30) entailing displacement of 40 
the sealing member (68) into the second 
position, whereas upon decreasing the 
force applied on the one side of the dia- 
phragm (30) the sealing member (68) is 
displaced into the first position by one of 45 
control signal generating force applied on 
the second side of the diaphragm (30) via 
the second control port (44), and by the 
pressurized fluid in the inlet port (14) 
applying pressure on the sealing member so 
(68). 

A control valve according to claim 1. wherein the 
control signal is selected from one of a hydraulic 
signal and a pneumatic signal. 55 

A control valve according to claim 1, wherein the 
partition plate (90) is supported within the housing 
(10) over a lateral projecting support (28) and 


retained by spring ring (94) fittable within a suitable 
groove (29) in the housing (10). 

4. A control valve according to claim 3, wherein the 
partition plate (90) is sealingly retainable in the 
housing (10) and the stem (50) is sealingly slidable 
within the partition plate (90). 

5. A control valve according to claim 4, wherein the 
partition plate (90) comprises at least one first seal 
(96) for sealing between the plate (90) and the 
housing (10) and at least one seal (100) for sliding 
sealing between the plate (90) and the stem (50). 

6. A control valve according to claim 3. wherein the 
sealing port (18) is encircled by a sealing ring (20). 

7. A control valve according to claim 6. wherein the 
sealing member (68) comprises a resilient gasket 
(70) for sealing engagement with the sealing ring 
(20) of the sealing port (18). 

8. A control valve according to claim 1 , wherein a cen- 
tral portion the diaphragm (30) is rigid (58,62); the 
rigid portion having a cross-section area equal or 
greater than the cross-section area of the sealing 
member (68). 

9. A control valve according to claim 1. wherein the 
cover (54) of the hosing (10) is provided with a bore 
(52) for slidingly supporting a top end of the stem 
(50) projecting above the first side of the diaphragm 
(30). 

10. A control valve according to claim 9. wherein the 
cover has an aperture for a position indicator (86) to 
signal the position of the sealing port (18). 

11. A control valve according to claim 1, wherein the 
sealing member (68) is biased into the second posi- 
tion. 

12- A control valve according to claim 11, wherein the 
force applied on the diaphragm (30) at the first con- 
trol chamber for displacing the diaphragm into the 
second position is equal to the force applied on a 
bottom face of the sealing member (68) by the pres- 
surized fluid. 

13. A control valve according to claim 11, wherein the 
sealing member (68) is biased into the second posi- 
tion by a spring (80) bearing at one end against the 
housing (10) and at an opposed end against the 
first face of the diaphragm (30). 

14. A control valve according to claim 11. wherein the 
sealing member (68) is biased into the second posi- 
tion by a spring (122) bearing at one end against 
the partition plate (90) and at an opposed end 


6 


0805294A1 I > 


11 EP 0 805 294 A1 12 

against a bottom face of a lower diaphragm sup- 
porting disk (58). 

15. A control valve according to claim 1. wherein the 
diaphragm (30) is retained between flanged por- s 
tions (32) of the housing (10) and the cover (34). 

16. A control valve according to claim 1, wherein the 
first control chamber (40) comprises support ribs 
(67) for restricting displacement of the diaphragm io 
(30). 

17. A control valve according to claim 14, wherein the 
housing (10) and the cover (34) comprise inclined, 
converging walls (26, 38) terminating at the flanged is 
portions (32), the inclined walls adapted for sup- 
porting the peripheral portion of the diaphragm 
(30). 

18. A control valve according to daim 1, wherein the 20 
sealing member (68) connprises a positioning mem- 
ber (74,76) for ensuring coaxial displacement 
thereof with respect to the sealing port (18). 

19. A control valve according to claim 17. wherein the 25 
positioning member is at least three studs (74) pro- 
jecting from a bottom surface of the sealing mem- 
ber fittable within the sealing port (18). 

20. A control valve according to daim 1 . wherein the 30 
housing (10) further comprises a drain port (89) at 

a lowermost portion thereof. 

21 . A control valve according to claim 1 1 , wherein in the 
second operative mode fluid flow in a direction from 35 
the outlet port (16) to the inlet port (14) entails dis- 
placement of the sealing member (68) into the sec- 
ond position. 
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